We isolated the strains SHO-54 and SHO-47, which contained large amounts of NAD-specific 6-phosphogluconate dehydrogenase (6-PGDH; EC 1.1.1.44) .1) From the DNA-DNA hybridization and the G-F C content of DNA, it was concluded that the strain SHO-54 belongs to Leuconostoc lactis and the growth condition of the strain was determined.' In this report to reveal the NAD and NADP utilization by hetero-lactic acid bacteria including these strains, five enzyme activities of nine hetero-lactic acid bacteria were measured with cell-free extracts.
The methods of isolation of the strains, preparation of the cell-free extracts, the protein determination in the cell-free extract, and the analytical method of 6-PGDH were reported previously.° The reaction mixture to assay D-lactate dehydrogenase (D-LDH; EC 1.1. and glucose-6-phosphate dehydrogenase (G-6-PDH; EC 1.1.1.49) were prepared according to Bergmeyer et al.") Though the assays were performed with either NAD or NADP as the coenzyme in these methods, both NAD and NADP were used in this work. The NAD (grade I) , NADP (NAD free) NADH (grade I) , and NADPH were purchased from Boehringer Mannheim GmbH (Mannheim, Germany) . One unit of enzyme activity was defined as the amount of enzyme required to liberate 1 imol of NADH or NADPH per min at 30 °C and then the specific activities of these enzymes ware calculated in units per mg of protein. DNA isolation, DNA-DNA hybridization and the determination of G C contents were carried out as described previously. ' The strain SHO-47 produces acid from lactose, while SHO-54 does not. It would be interesting to learn if the strains SHO-47 and SHO-54 are the same genus. As such, the DNA homology between the strains and G C contents were determined. The DNA homology between strain SHO-47 and NRIC 1540 ranged from 92.9% to 96.9%. The G-FC contents of the DNA from SHO-47 and Leu. lactis NRIC 1540 were 42.4 mol% and 42.7 mol%, respectively. Thus it was concluded that the strain SHO-47 belongs to Leu. lactis, as does SHO-54. Moreover, the DNA homology between strain SHO-47 and SHO-54 ranged from 74.5% to 81.6%.
The cells grew well, and 4.8-8.0 mg protein was yielded from one milliliter of cell-free extract. As shown in Table 1 , G-6-PDH and ADH in all the strains used both NAD and NADP. All the strains had D-LDH, while SHO-82 and SHO-94 had L-LDH. These enzymes could not use NADP. The strain SHO-47 and SHO-54 had NAD-specific 6-PGDH, though other
